Objectives: To describe the techniques and results of catheter ablation of idiopathic ventricular tachycardia (IVT).
Idiopathic ventricular tachycardia (IVT) accounts for about 10% of the VT. IVT is usually associated with a benign prognosis and causes minimal hemodynamic compromise. 1 Radiofrequency catheter ablation has been used to manage VT with a higher curative rate for IVT. 2 In this report we described the methodology and long-term results of IVT ablation in 11 patients.
PATIENTS AND METHODS
Six male and 5 female patients aged between 35-56 years underwent catheter ablation of IVT in our hospital. All patients had recurrent VT for more than 2 years (ranged from 2 to 15 years). In 3 patients, a single episode of VT lasted as long as 5 days without pharmacological intervention before the ablation. The major symptoms of IVT include palpitations (11 cases), dizziness (11 cases), chest pain (1 case) or syncope (1 case). Physical examination, resting ECG, chest X-ray and echocardiography revealed no pathological changes of the heart.
The blood pressure during VT attacks in these patients ranged from 80-110/40-60 mmHg. During the VT episodes, 6 showed right bundle branch block (RBBB) morphology and 5 were in the form of left bundle branch block (LBBB). Esophageal ECG was performed in all patients showing atrioventricular dissociation during VT.
INTRACARDIAC MAPPING AND CATHETER ABLATION
After acquisition of surface ECG, the right jugular vein and the femoral veins of both sides were canulated. Six French quadripolar electrode catheters were sent to the coronary sinus, right ventricular apex and bundle of His via the intravenous sheath. Programmed intracardiac stimulation was routinely performed to exclude supraventricular tachycardia and also to terminate or induce VT.
For IVT of the left ventricular origin, a 7 French Webster ablation catheter was sent to the left ventricle via the right femoral artery. Attempts were made to map the arrhythmic foci under sinus rhythm trying to locate a P potential, which is usually 10 ms behind His potential recorded by the quadripolar electrode catheter in the right atrioventricular junctional region (Fig 1) . If the mapping was undertaken during VT, the ablation was targeted on the site where a P potential that was 20ms earlier than the QRS complex on the body surface ECG was recorded.
For the right ventricular VT, the Webster ablation catheter was inserted to the right ventricle via the right femoral vein. Pace mapping was used, commencing from the right ventricular outflow tract. Radiofrequency energy of 20-30W was delivered to the target site. If ventricular ectopics similar to VT in morphology were induced during the energy delivery, then the ablation of the site was continued until the elimination of the ectopics.
After each successful ablation, isoprenolol was administered (1-5 g/min, iv) until the heart rate was increased by 20%. A programmed stimulation was performed to induce IVT. The ablation procedure was terminated if no VT was induced.
RESULTS
The ablation results of the 11 patients were summarized in Table 1 . Successful ablation was achieved in the right ventricular outflow tract in 5, right free wall in one and left inferior region of the interventricular septum in 5. In the 5 patients with left ventricular tachycardia, catheter ablation was achieved during incessant VT episodes. A P potential was registered at all successful ablation sites and the average time interval that the P potential preceding the QRS complex on surface ECG was 30.5+0.5ms. The right ventricular tachycardia was located by pace mapping and was ablated during sinus rhythm. There were no complications during and after the ablation procedures. All patients were discharged 3-5 days after the ablation procedures without any antiarrhythmic drugs. No recurrence was found after 6-24 months follow up.
DISCUSSION
IVT-induced hemodynamic changes are less dramatic than those as a result of VT of organic heart disease, such as cardiomyopathy or myocardial infarction.1 This rather begin nature of IVT allows time for activation mapping and therefore, catheter ablation. The success rate for IVT ablation is higher than that in VT caused by ischemic heart disease or cardiomyopathy.2 The key for a successful ablation of IVT is the timely and accurate identification of tachycardia foci. Because most IVT are originated from the left ventricular interventricular septum or the right ventricular outflow tract, 3 , 4 it is logical that these areas should be mapped with the ablation catheter in the first instance.
It appears that an activation potential (e.g. P potential in this study) during incessant VT is a useful marker for successful ablation of IVT originated from the left ventricle. The downside of this activation mapping approach is that if the VT is terminated by the ablation, the position of the ablation catheter may be moved due to the sudden reduction in heart beat, resulting in insufficient energy delivery to the target site and hence, recurrence of VT.
With the ablation of IVT from the right ventricle, especially those from right ventricular flow tract, pace mapping is a preferred approach.4 Once the target focus is identified, detailed mapping and ablation in a 2.5 cm2 radius of the target usually eliminates most IVT. 5 
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